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1  EPO 

Description 

The  present  invention  relates  to  improvement  of 
an  automatic  document  feeding  apparatus  mounted 
on  a  recording  apparatus  of  an  electrophotographic 
reproducing  machine  and  others. 

The  automatic  document  feeding  apparatus  is 
generally  mounted  for  use  on  a  document  glass  plate 
(platen  glass).  In  a  reproducing  machine  using  a  mov- 
able  optical  system  on  which  this  automatic  document 
feeding  apparatus  is  mounted,  documents  in  sheets 
(hereinafter  referred  to  simply  as  documents)  of  stan- 
dard  sizes  (for  example,  JIS  Standard  Aseries,  B  ser- 
ies,  or  USA  Standard  sizes)  are  stacked  on  a  docu- 
ment  stacker  (stacking  section),  and  each  sheet  of  the 
documents  is  fed  out  one  by  one  from  the  stack  by 
feed  rollers  and  others  of  the  automatic  document 
feeding  apparatus  and  is  carried  by  a  carrier  belt  onto 
the  document  glass  plate  where  exposures  of  a  given 
number  of  copies  are  conducted  with  an  exposure 
lamp  equipped  in  the  body  of  the  reproducing  ma- 
chine.  Then,  each  of  the  documents  is  delivered  onto 
a  document  delivery  tray. 

Conventionally,  in  such  an  automatic  document 
feeding  apparatus,  the  operation  of  replacing  docu- 
ments  on  the  document  glass  plate  is  possible  only  for 
the  documents  having  standard  sizes  such  as  series 
A,  B,  and  others.  Accordingly,  the  control  can  be  ap- 
plicable  only  to  the  documents  of  these  standards. 
Also,  the  next  document  is  fed  out  from  the  stack  after 
a  delivery  sensor  has  detected  the  delivery  of  the  pre- 
ceding  document  from  the  document  glass  plate. 
Then,  this  next  document  is  carried  to  the  document 
glass  plate  and  placed  at  a  given  position  thereon. 
Thus,  it  takes  a  long  time  to  complete  replacing  the 
document.  Hence,  the  productivity  of  copying  is  low- 
ered  because  a  considerably  long  time  is  necessary 
for  performing  copying  operation,  and  further  it  is  im- 
possible  to  reproduce  documents  of  non-standard  si- 
zes. 

However,  in  a  case  where  documents  are  auto- 
matically  fed  and  delivered  onto  the  document  glass 
plate  for  replacement  using  an  automatic  document 
feeding  apparatus,  the  productivity  of  copying  docu- 
ments  becomes  100%  and  no  wasteful  time  is  con- 
sumed,  if  the  replacement  of  the  documents  is  per- 
formed  during  the  period  in  which  the  scanning  optical 
system  is  returned  to  its  home  position. 

I  n  order  to  material  ize  this,  it  is  necessary  to  carry 
the  document  at  a  high  speed  from  the  position  for 
prevention  of  double-feed  in  the  stacking  section  to 
the  position  where  the  document  is  stopped  on  the 
document  glass  plate. 

However,  carrying  a  document  at  a  high  speed 
causes  various  problems  to  arise,  such  as  the  neces- 
sity  of  using  a  larger  driving  motor,  the  increase  in 
power  consumption,  the  higher  possibility  of  dam- 
ages  on  documents,  the  lower  performance  of  docu- 
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ment  separation.  There  is  some  apparatus  in  which 
when  a  document  is  automatically  fed  and  delivered 
onto  the  document  glass  plate  for  replacement  by  the 
automatic  document  feeding  apparatus,  the  feeding 

5  is  performed  during  the  period  of  exposure  or  during 
the  period  in  which  the  scanning  optical  system  re- 
turns  to  its  home  position  to  eliminate  wasteful  con- 
sumption  of  time. 

The  pre-characterizing  parts  of  independent 
10  claims  1  and  2  refer  to  an  automatic  document  feed- 

ing  apparatus  as  disclosed  in  IBM  TDB,  vol.  25,  no.1, 
1982,  page  248.  According  to  the  known  apparatus, 
movement  of  a  second  document  from  a  staging  lo- 
cation  is  begun  prior  to  exit  of  the  first  document  from 

15  the  processing  station.  While  the  first  document  is  be- 
ing  copied,  the  next  document  is  fed  until  the  leading 
edge  of  the  document  is  sensed  by  a  sensor  device. 
The  following  document  is  then  held  at  that  position 
until  the  copying  process  of  the  first  document  is  fin- 

20  ished. 
A  further  automatic  document  feeder  having  a 

stop  position  independent  of  the  length  of  the  docu- 
ment  is  further  disclosed  in  JP-A-62-166  327;  which 
corresponds  to  US-A-4  875  072  published  in  October, 

25  1  989. 
However,  the  known  automatic  document  feeding 

apparatuses  are  structured  and  controlled  to  handle 
only  the  documents  of  standard  sizes.  Hence,  there 
is  a  problem  that  documents  of  sizes  other  than  the 

30  standard  ones  (hereinafter  referred  to  as  non-stan- 
dard  sizes)  cannot  be  handled  by  the  automatic  docu- 
ment  feeding  apparatuses. 

It  is  an  object  of  the  present  invention  to  provide 
an  automatic  document  feeding  apparatus  which  im- 

35  proves  the  operational  efficiency  of  a  copying  ma- 
chine  even  if  documents  of  different  sizes  are  trans- 
ported. 

The  object  is  solved,  according  to  the  invention, 
with  the  features  of  claim  1  and  2,  respectively. 

40  The  dependent  claims  refer  to  preferred  embodi- 
ments  of  the  invention. 

Other  objects  and  features  of  the  present  inven- 
tion  will  become  obvious  from  the  following  descrip- 
tion  taken  in  conjunction  with  the  accompanying 

45  drawings. 
Fig.  1  is  a  view  showing  the  structure  of  an  auto- 
matic  document  feeding  apparatus  according  to 
the  present  invention; 
Fig.  2  is  a  view  showing  the  structure  of  a  driving 

so  system  (power  transmission  system)  of  the  auto- 
matic  document  feeding  apparatus; 
Fig.  3  is  a  perspective  view  showing  a  document 
feeding  system  and  the  driving  system  installed  in 
the  apparatus  mentioned  above; 

55  Fig.  4  is  a  plan  view  showing  essential  part  of  the 
automatic  document  feeding  apparatus; 
Fig.  5  is  a  perspective  view  showing  the  appear- 
ance  of  the  upper  portion  of  a  reproducing  ma- 
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chine  on  which  the  automatic  document  feeding 
apparatus  is  mounted; 
Figs.  6(A),  6(B),  and  6(C)  are  schematic  views  il- 
lustrating  the  process  of  feeding  and  carrying 
documents; 
Fig.  7  is  a  table  showing  rotational  speeds  of  feed 
rollers  driven  by  the  driving  system; 
Fig.  8  is  a  block  diagram  showing  said  driving  sys- 
tem; 
Figs.  9(A)  and  9(B)  are  flowcharts  showing  the 
process  of  document  feeding  and  carrying; 
Fig.  10  is  a  timing  chart  of  the  processes  of  docu- 
ment  feeding  and  carrying; 
Fig.  11  is  a  plan  view  showing  the  positions  for  si- 
zes  of  documents; 
Figs.  12(A)  and  12(B)  are  schematic  views  illus- 
trating  the  process  of  feeding  and  carrying  docu- 
ments  according  to  another  embodiment  of  the 
present  invention; 
Figs.  13(A)  and  13(B)  are  timing  charts  of  the 
process  of  document  feeding  and  carrying;  and 
Fig.  14  is  a  flowchart  showing  the  process  of 
feeding  documents  of  a  standard  size. 
With  reference  to  the  drawings,  an  embodiment 

according  to  the  present  invention  will  subsequently 
be  described  in  detail. 

The  apparatus  shown  in  the  drawings  is  an  auto- 
matic  document  feeding  apparatus  (RADF)  with  auto- 
matic  document  reversing  function. 

First,  with  reference  to  Figs.  1  ,  5,  and  6(A),  the 
structure  and  operation  of  the  automatic  document 
apparatus  will  be  described. 

On  the  left  side  of  the  upperface  of  the  automatic 
document  feeding  apparatus,  a  document  stacker  1  is 
disposed  to  stack  documents.  Provided  beneath  the 
front  end  of  said  stacker  1  are  a  document  setting  sol- 
enoid  SD1  and  a  document  edge  stopper  1D  swing- 
able  by  said  solenoid  SD1.  The  upper  end  of  said 
edge  stopper  1  D  is  projected  in  the  vicinity  of  the  end 
portion  of  the  document  stacker  1  ,  and  a  stack  of 
documents  is  placed  on  the  stacker  1  in  such  a  man- 
ner  that  the  edge  of  the  stack  abuts  against  said  docu- 
ment  stopper  1  D  so  as  to  be  set  in  order. 

When  the  stack  of  documents  is  placed  on  the 
stacker  1  ,  the  presence  of  the  documents  thereon  is 
detected  by  a  document  setting  detection  sensor 
PS2(or  sensor  for  detecting  absence  of  document), 
and  "ADF  mode"  is  indicated  on  a  control  panel  110 
on  a  reproducing  machine  100. 

On  said  document  stacker  1  ,  two  breadth  regulat- 
ing  boards  1A  and  1A  are  provided  to  regulate  the 
documents  in  the  lateral  direction.  Under  the  docu- 
ment  stacker  1  ,  each  of  the  breadth  regulating  boards 
1Ais  respectively  linked  with  each  of  racks  1Cand  1C 
which  are  slidable  in  the  lateral  direction  relatively, 
with  a  pinion  1B  sandwitched  therebetween.  The 
racks  1C  and  1C  are  connected  respectively  to  the 
breadth  regulating  boards  1  Aand  1  A,  and  the  amount 

of  their  movement  is  detected  by  a  document  size  de- 
tecting  sensor  PS1  so  as  to  read  the  width  of  the 
document.  Since  the  width  and  length  of  document  of 
a  standard  size  are  naturally  fixed  (for  example,  the 

5  A4  size  is  257  mm  wide  and  364  mm  long),  the  length 
of  the  document  is  uniquely  detetermined  when  the 
width  thereof  is  detected.  Therefore,  a  CPU  can  au- 
tomatically  find  the  length  of  the  document  D  of  a 
standard  size  in  accordance  with  the  measured  value 

10  of  the  width.  Hence,  by  sliding  the  breadth  regulating 
boards  1Aand  1Ato  come  into  contact  with  the  stack 
of  documents  placed  on  the  document  stacker  1  ,  the 
width  of  the  document  of  any  standard  size  is  detect- 
ed,  and  the  length  is  calculated  simultaneously  by  the 

15  CPU  in  accordance  with  the  standardized  size,  and 
stored  in  the  memory  in  order  to  conduct  the  control 
set  forth  below. 

A  pick-up  roller  2  arranged  above  and  in  the  vicin- 
ity  of  the  end  portion  of  said  document  stacker  1  is 

20  vertically  movable  by  the  operation  of  a  feeding  sole- 
noid  SD2  and  the  force  by  a  spring,  and  is  also  rotat- 
able  by  the  driving  force  of  a  driving  motor  M.  The  au- 
tomatic  document  feeding  apparatus  is  started  by  op- 
erating  a  copying  button  111  provided  on  said  control 

25  panel  110.  Then,  said  document  feeding  solenoid 
SD2  is  actuated  to  lower  the  pick-up  roller  2  to  press 
the  uppermost  surface  of  the  stack  of  documents. 
The  pick-up  roller  is  started  to  rotate  simultaneously 
by  the  driving  force  of  the  driving  motor  M  for  the 

30  document  feeding. 
On  the  downstream  side  of  document  feeding  of 

the  pick-up  roller  2,  there  is  provided  a  means  for  sep- 
arating  and  feeding  documents  which  comprises  a 
feed  belt  3  moving  around  a  feed  roller  3A,  and  a  dou- 

35  ble-feed  preventive  roller  4  located  underneath  the 
feed  belt  3.  Said  separating  and  feeding  means  sep- 
arates  and  feeds  only  one  document  of  the  top  of  the 
documents  fed  out  by  the  pick-up  roller  2  which  is  ro- 
tated  by  the  driving  force  transmitted  from  the  driving 

40  motor  M  through  an  electromagnetic  clutch  K2. 
On  the  downstream  side  of  document  feeding  of 

said  separating  and  feeding  means,  there  are  ar- 
ranged  a  document  pass  detecting  sensor  PS3,  a  pair 
of  intermediate  carrying  rollers  5,  and  curved  guide 

45  plates  6. 
The  passing  of  the  leading  edge  of  a  sheet  of 

document  fed  out  by  the  separating  and  feeding 
means  is  detected  by  the  document  pass  detecting 
sensor  PS3,  and  the  sheet  of  document  is  subse- 

50  quently  fed  by  the  pair  of  intermediate  carrying  rollers 
5  arranged  in  the  vicinity  thereof  through  the  guide 
plates  6.  When  the  leading  edge  of  the  sheet  of  docu- 
ment  passes  a  document  synchronization  sensor 
PS5  disposed  in  the  middle  of  this  passage,  a  detec- 

55  tion  signal  is  generated  in  order  to  control  the  docu- 
ment  feeding.  Said  document  synchronization  sensor 
PS5  controls  through  clock  timers  the  operations  of 
a  document  stopper  102  described  later,  the  driving 

3 
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motor  M,  a  feed  clutch  K2,  a  carry  clutch  K1  ,  and  oth- 
ers. 

Subsequently,  the  sheet  of  document  is  fed  under 
a  pressure  between  a  carrying  belt  8  and  a  document 
glass  plate  for  document  image  exposure  101  (here- 
inafter  referred  to  as  a  document  glass  plate)  mount- 
ed  on  the  upper  face  of  the  body  of  reproducing  ma- 
chine  100,  and  is  stopped  by  the  operation  of  a  docu- 
ment  stopper  solenoid  (latch  type)  SD3  at  a  position 
where  the  leading  edge  of  the  document  abuts 
against  the  document  stopper  102  which  is  projected 
from  the  left  end  of  the  upper  face  of  the  document 
glass  plate  101. 

The  carrying  belt  8  mentioned  above  is  trained 
around  a  carrying  belt  driving  roller  9,  a  driven  roller 
10,  three  document  holding  rollers  11,  and  a  tension 
roller  12. 

The  document  is  exposed  by  an  exposure  lamp 
103  in  the  body  of  reproducing  machine  at  the  stop 
position  on  the  document  glass  plate  101.  Then,  the 
document  image  is  formed  on  a  recording  member  by 
scanning  of  an  optical  system  comprising  lenses,  mir- 
rors,  and  others. 

Then,  the  same  exposure  process  is  repeated  up 
to  a  given  number  of  copies.  When  a  series  of  copying 
operations  for  the  document  is  completed,  the  pro- 
jected  portion  of  said  document  stopper  102  is  with- 
drawn  from  the  upper  face  of  the  document  glass 
plate  101  to  release  the  leading  edge  of  the  docu- 
ment.  The  document  is  delivered  by  the  carrying  belt 
8  which  is  again  started  to  rotate,  and  by  a  pair  of  de- 
livery  rollers  13,  and  after  the  passing  of  the  trailing 
end  of  the  document  is  detected  by  a  document  de- 
livery  detecting  sensor  PS4,  the  document  is  placed 
on  a  delivery  tray  14  (stacker  for  delivered  docu- 
ments). 

Furthermore,  in  this  automatic  document  feeding 
apparatus,  there  is  provided  a  document  reversing 
section  30  where  a  document  is  reversed  through  a 
document  reverse  passage.  Said  document  reversing 
section  30  comprises  carrying  rollers  31,  32,  and  33, 
a  guide  plate  34,  and  the  document  synchronization 
sensor  PS5  for  detecting  the  document  passing 
through  said  reversing  section  30.  This  synchroniza- 
tion  sensor  PS5  is  also  used  as  a  sensor  for  detecting 
the  pass  of  a  reversed  document. 

Subsequently,  with  reference  to  Figs.  2,  3,  and  4, 
a  driving  system  for  the  rollers  and  belts  mentioned 
above  will  be  described. 

The  driving  motor  M  is  a  servomotor  comprising 
a  DC  motor  and  a  speed  controller  (such  as  an  encod- 
er  and  tachogenerator)  as  an  integrated  body.  A  tim- 
ing  belt  B1  is  trained  around  a  timing  belt  pulley  P1 
integrated  with  a  driving  shaft  20  of  said  servomotor 
M  and  a  timing  belt  pulley  P2  fixed  to  an  intermediate 
shaft  21  to  be  rotated  by  the  motor  M. 

On  the  intermediate  shaft  21  mentioned  above, 
timing  belt  pulleys  P3and  P4,  and  the  magnetic  clutch 

K1  are  mounted  in  addition  to  the  timing  belt  pulley  P2 
mentioned  above.  Around  said  timing  belt  pulley  P3 
and  a  timing  belt  pulley  P5  fixed  to  the  shaft-end  of 
said  carrying  belt  driving  roller  9,  a  timing  belt  B2  is 

5  wound  rotatably. 
By  the  rotation  of  said  carrying  belt  driving  roller 

9,  the  driven  roller  10  is  rotated  through  the  carrying 
belt  8,  and  the  delivery  roller  13  is  rotated  by  the  ro- 
tation  of  a  timing  belt  pulley  P1  0  fixed  to  the  shaft-end 

10  of  the  driven  roller  10  which  is  engaged  with  a  timing 
belt  pulley  P11  through  a  timing  belt  B5. 

Atiming  belt  B3  turning  wound  around  the  timing 
belt  pulley  P4  mounted  on  said  intermediate  shaft  21 
is  engaged  with  a  timing  belt  pulley  P6  mounted  at 

15  one  end  of  a  feed  roller  shaft  22  which  rotates  the  feed 
roller  3A  through  gears  G1  and  G2,  and  with  a  timing 
belt  pulley  P7  mounted  at  the  end  of  a  intermediate 
roller  shaft  23  which  is  integral  with  the  intermediate 
carrier  roller  5.  R1  and  R2  are  tension  rollers  which 

20  are  in  pressure  contact  with  the  outer  circumference 
of  the  timing  belt  B3  mentioned  above  to  tension  the 
belt. 

By  the  rotational  movement  of  the  timing  belt  B3, 
the  feed  roller  3A  is  rotated  by  the  feed  roller  shaft  22 

25  incorporated  with  the  timing  pulley  P6  through  the 
gears  G1  and  G2.  Thus,  the  feed  belt  3  trained  around 
the  feed  roller  3Aand  a  free  roller  3B  is  driven  so  as 
to  rotate  also  the  pick-up  roller  2  by  timing  belt  pulleys 
P8  and  P9  and  a  timing  belt  B4.  In  the  meantime,  at 

30  the  other  end  of  the  feed  roller  shaft  22,  the  magnetic 
clutch  K2  is  mounted  to  control  the  feed  belt  3  and  the 
pickup  roller  2  mentioned  above  in  accordance  with 
input  signals  for  feeding  documents. 

When  both  sides  of  a  document  are  to  be  copied, 
35  the  document  whose  first  face  has  been  exposed  for 

copying  by  said  process  is  carried  on  the  document 
glass  plate  101  to  the  right  by  the  carrying  belt  8  be- 
cause  the  carrying  belt  driving  roller  9  is  started  to  ro- 
tate  counterclockwise  in  synchronization  with  the 

40  completion  of  the  exposure  operation.  The  right  hand 
end  portion  of  the  document  thus  carried  is  brought 
to  said  document  reversing  section  30.  Hence,  the 
document  D  is  nipped  and  fed  by  carrying  rollers  31, 
32,  and  33  sequentially  along  the  guide  plate  34  in  the 

45  document  reversing  section  30.  Then,  the  leading 
edge  of  the  document  D  is  carried  onto  the  document 
glass  plate  101  .  Before  this  feeding,  the  leading  edge 
of  the  document  causes  the  document  synchroniza- 
tion  sensor  PS5  (sensor  for  detecting  the  passing  of 

so  the  reversed  document)  to  give  a  signal  for  switching 
said  carrying  belt  driving  roller  9  to  rotate  clockwise 
again. 

This  is  in  brief  the  structure  of  the  driving  system 
for  transmitting  the  driving  power  of  the  servomotor 

55  M.  Subsequently,  the  movement  of  said  driving  sys- 
tem  will  be  described.  Figs.  6(A),6(B)  and  6(C)  are 
schematic  views  illustrating  the  type  of  processes  of 
feeding  and  carrying  documents,  Fig.  7  is  a  table 
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showing  the  rotational  speeds  of  each  feed  roller  driv- 
en  by  the  driving  system,  Fig.  8  is  a  block  diagram 
showing  said  driving  system,  Figs.  9(A)  and  9(B)  are 
flowcharts,  and  Fig.  10  is  a  timing  chart. 

®  When  a  stack  of  documents  is  placed  on  the 
document  stacker  1  and  abuts  against  the  stop- 
per  1D,  the  document  setting  detection  sensor 
PS2  detects  the  presence  of  the  documents  to 
set  up  the  ADF  mode. 
®  Breadth  regulating  boards  1Aand  1Aare  ad- 
justably  moved  to  come  into  contact  with  the  side 
edges  of  the  stack  of  documents.  Then,  the  width 
thereof  is  detected  by  the  document  size  detect- 
ing  sensor  PS1,  and  the  CPU  determines  the 
length  of  document  for  storage. 
(D  Depressing  the  copy  button  111  allows  a  copy 
start  signal  to  be  inputted,  so  that  the  pick-up  roll- 
er  2  is  lowered  to  press  the  top  sheet  of  the  stack 
of  documents. 
®  Subsequently,  the  motor  M  is  started  to  drive 
the  timing  belt  pulley  P1  mounted  on  the  driving 
shaft  20  of  the  motor.  Then,  the  intermediate 
shaft  21  with  the  timing  belt  pulley  P2  is  rotated 
through  the  timing  belt  B1  .  At  this  time,  the  mag- 
netic  clutches  (MC)  K1  and  K2  are  both  made  in 
ON  condition,  and  the  feed  roller  shaft  22  is  driv- 
en  to  rotate  by  the  rotational  movement  of  the  tim- 
ing  belt  B3.  Then,  the  feed  belt  3  is  rotatably 
moved  through  the  gears  G1  and  G2,  and  the 
feed  roller  3A.  The  pick-up  roller  2  is  also  rotated 
by  the  timing  belt  B4.  At  the  same  time,  the  timing 
belt  pulley  P7  engaged  with  the  timing  belt  B3 
mentioned  above  is  also  rotated  to  cause  the  in- 
termediate  carrying  roller  shaft  23  to  be  rotated. 
Hence,  the  intermediate  carrying  roller  is  in  a  ro- 
tational  condition. 

Also,  simultaneously  with  this  movement, 
the  timing  belt  B2  trained  around  said  timing  belt 
pulleys  P3  and  P5  causes  the  carrying  belt  driv- 
ing  roller  9  with  the  timing  belt  pulley  P5  to  rotate. 
Thus,  the  carrying  belt  8  trained  around  said  roll- 
er  9  and  driven  roller  10  is  moved.  Also,  at  this 
time,  the  peripheral  speed  of  each  of  the  pick-up 
roller  2,  feed  belt  3,  intermediate  carrying  roller  5, 
and  carrying  belt  8  is  all  in  a  high-speed  feeding 
mode  Vi  (for  example,  the  peripheral  speed  = 
1,200  mm/sec). 

By  the  rotation  of  each  roller  and  the  rotation- 
al  movement  of  each  belt  mentioned  above,  the 
top  document  of  the  stack  of  documents  placed 
on  the  document  stacker  1  is  fed  by  the  pick-up 
roller  2,  and  is  handled  by  the  feed  belt  3  and  dou- 
ble-feed  preventive  roller  4.  The  top  sheet  of 
document  is  thus  carried  through  the  intermedi- 
ate  carrying  roller  5  and  guide  plate  6  and  is  sub- 
sequently  caused  to  slide  on  the  document  glass 
plate  101  under  pressure  by  the  carrying  belt  8 
which  is  in  the  state  of  rotational  movement. 

Then,  before  the  leading  edge  of  the  sheet  of 
document  reaches  the  position  where  it  abuts 
against  the  document  stopper  102,  the  sheet 
thereof  causes  the  motor  M  to  be  in  the  OFF  con- 

5  dition  and  a  motor  brake  is  applied  to  the  motor 
so  that  the  document  is  pressed  against  the  stop- 
per  by  the  inertial  force  of  the  carry  system.  In  this 
respect,  the  motor  is  deenergized  when  the  docu- 
ment  reaches  a  position  approximately  5  to  10 

10  mm  before  the  stopper  in  this  embodiment. 
(§)  When  the  document  is  at  rest  in  this  image  ex- 
posure  section,  a  scanning  exposure  is  started  by 
an  optical  system  equipped  in  the  body  of  the  re- 
producing  machine.  Then,  before  the  scanning 

15  exposure  is  started  or  while  the  scanning  expos- 
ure  is  being  conducted,  the  next  document  is  fed 
out  and  carried  through  the  feed  belt  3  and  inter- 
mediate  carrying  roller  5,  and  when  the  leading 
edge  of  the  document  passes  the  document  pass 

20  detecting  sensor  PS3,  a  detection  signal  is  out- 
putted.  Then,  at  a  time  t  of  a  timer  (or  by  pulse- 
counting  by  a  counter),  the  document  is  stopped 
at  a  given  position  for  stand-by.  During  this  peri- 
od,  since  the  feeding  magnetic  clutch  K2  is 

25  turned  on  while  the  carry  magnetic  clutch  K1  is 
turned  off,  the  foregoing  document  is  at  rest  un- 
der  the  exposure  for  copying  whereas  the  follow- 
ing  document  is  being  fed  and  carried  in  a  low- 
speed  mode  V2,  and  its  leading  edge  reaches  the 

30  vicinity  ofthe  document  glass  plate  101  forstand- 
by.  However,  for  the  movement  during  this  period, 
the  speed  V2  (for  example,  V2  =  500  mm/sec)  is 
defined  so  as  to  complete  this  movement  before 
the  start  signal  is  generated  for  restarting  at  least 

35  after  the  termination  of  scanning. 
The  stand-by  positions  ofthe  following  docu- 

ment  mentioned  above  are  provided  for  the  dif- 
ferent  sizes  of  each  different  document,  i.e.,  the 
position  differs  in  accordance  with  the  length  of 

40  the  document  in  the  carrying  direction.  Fig.  11  is 
a  plan  view  showing  the  documents  of  different 
sizes  (B5  ~  A3)  at  rest  on  the  document  glass 
plate  101  when  the  respective  documents  abut 
against  the  document  stopper  102. 

45  The  above  four  kinds  of  document  sizes  are 
briefly  divided  into  two  kinds  according  to  an  em- 
bodiment  of  the  present  invention,  i.e.,  for  exam- 
ple,  B5  and  A4  are  defined  as  small  sizes  and  B4 
and  A3,  as  large  sizes. 

so  Fig.  6(B)  is  a  view  showing  a  process  of  feed- 
ing  and  carrying  the  above-mentioned  small  size 
documents  D1  (B5  and  A4).  When  the  document 
size  is  detected  by  the  document  size  detecting 
sensor  PS1  in  accordance  with  the  movement  of 

55  said  breadth  regulating  boards  1A  and  1A,  the 
document  is  judged  to  be  of  a  small  size  D1  by 
processing  this  detection  signal. 
Atimer  t3  is  started  when  the  leading  edge  ofthe 

5 



g EP0  411  474  B1 10 

following  small  size  document  D1  passes  through 
the  document  pass  detecting  sensor  PS3,  and 
the  motor  M  is  suspended  when  a  given  timing  for 
the  small  size  document  D1  passes.  Then,  the  top 
of  the  document  D1  is  stopped  at  the  position 
designated  by  character  "P"  shown  in  Fig.  6(B). 
The  speed  of  carrying  document  V2  until  the  time 
t3  is  slower  than  the  speed  of  carrying  document 
Vi  on  the  document  glass  plate  101  (for  example, 
Vi  =  1  ,200  mm/sec,  V2  =  500  mm/sec).  Further- 
more,  the  leading  edge  ofthe  document  D1  at  the 
position  P  for  the  temporary  stop  mentioned 
above  is  in  a  place  where  it  is  not  pressed  against 
the  carrying  belt  8  but  still  in  the  vicinity  of  the 
document  glass  plate  1  01  .  Therefore,  the  leading 
edge  of  this  document  is  close  to  the  trailing  end 
of  the  foregoing  document. 
®  Subsequently,  at  the  end  of  scanning  expos- 
ure,  the  main  motor  is  turned  on,  and  the  carry 
magnetic  clutch  K1  is  also  energized.  Thus,  the 
foregoing  document  is  carried  by  the  carrying  belt 
8,  and  delivered  and  placed  on  the  delivery  tray 
14  through  the  delivery  roller  13.  Also,  at  the 
same  time,  the  following  document  is  nipped  and 
carried  slidingly  from  the  stand-by  position  onto 
the  document  glass  plate  1  01  ,  and  when  the  lead- 
ing  edge  thereof  abuts  against  the  document 
stopper  102  under  said  stopping  manner,  the  re- 
placement  ofthe  documents  is  completed.  At  this 
time,  the  document  carry  is  in  a  high-speed  mode 
Vi  until  a  timer  t4  is  completed. 
®  A  feed  and  carry  processes  of  said  large  size 
documents  D2  (B4  and  A3)  is  shown  in  Fig.  6(C). 
When  the  leading  edge  ofthe  following  document 
D2  passes  the  document  pass  detecting  sensor 
PS3,  a  timer  t7  is  started,  and  when  a  given  tim- 
ing  for  large  size  document  D2  elapses,  the  motor 
M  is  suspended  so  as  to  stop  the  leading  edge  of 
the  document  D2  at  the  position  designated  char- 
acter  "Q"  in  Fig.  6(C).  The  document  carrying 
speed  until  the  time  t7  is  VV  Also,  since  the  time 
t7  mentioned  above  is  set  shorter  than  the  time 
t3  for  said  small  size  document  D1  ,  the  document 
stop  position  Q  is  in  a  place  near  the  intermediate 
carrying  roller  5.  There  is  held  a  fixed  distance 
between  the  leading  edge  of  this  following  docu- 
ment  D2  at  the  stop  position  and  the  trailing  edge 
of  the  foregoing  document  abutting  against  the 
document  stopper  102  on  the  document  glass 
plate  101. 
By  an  automatic  document  feeding  apparatus  ac- 

cording  to  the  present  invention,  the  leading  edge  of 
a  following  document  is  temporarily  brought  to  a  place 
close  to  the  trailing  end  of  a  foregoing  document  to 
maintain  the  minimum  distance  therebetween,  irres- 
pective  of  the  sizes  of  documents.  Therefore,  when 
the  foregoing  document  is  delivered  to  the  document 
tray,  the  following  document  is  simultaneously  re- 

started  to  move  from  the  temporary  stop  position  eith- 
er  P  or  Q.  Hence,  its  carry  distance  of  the  document 
is  short,  so  that  the  required  time  for  replacing  docu- 
ments  is  also  short.  As  a  result,  the  speed  of  contin- 

5  uous  copying  operation  (the  number  of  copies  per 
minute)  can  be  improved. 

Also,  the  document  carrying  speed  V2  of  a  follow- 
ing  document  in  a  preceding  advance  distance  can  be 
set  independent  ofthe  carry  speed  ofthe  foregoing 

10  document.  Thus,  setting  the  V2  at  a  low  speed  allows 
the  document  separation  by  the  feed  belt  3  and  dou- 
ble-feed  preventive  roller  4  to  be  conducted  at  a  low 
speed  so  as  to  improve  the  document  separation  per- 
formance.  Also,  a  low-speed  carry  of  documents  im- 

15  proves  the  accuracy  of  the  stop  positions. 
The  same  effect  is  obviously  obtainable  for  the 

first  sheet  of  the  documents  if  it  is  fed  at  a  low  speed 
V2  to  the  position  of  the  sensor  PS3  and  is  subse- 
quently  carried  at  a  speed  VV 

20  Also,  the  restart  of  carrying  a  document  from  the 
stop  position  at  the  document  stopper  1  02  for  the  de- 
livery  is  not  made  at  the  same  time  of  restarting  the 
double-feed  preventive  processing  in  a  document 
feeding.  Hence,  the  load  applied  to  the  motor  can  be 

25  reduced  so  as  to  curtail  the  required  power  consump- 
tion  as  well  as  to  make  it  possible  to  employ  a  low  tor- 
que  motor. 

Furthermore,  the  low-speed  document  feeding 
allows  the  document  nipping  by  the  intermediate  car- 

30  rying  roller  5  and  the  subsequent  U-turn  ofthe  docu- 
ment  through  the  guide  plate  6  to  be  conducted 
smoothly  with  the  result  that  damages  to  the  tip  of 
documents  are  minimized. 

In  this  respect,  although  the  above-mentioned 
35  two  driving  systems  are  controlled  and  operated  by  a 

motor  and  two  magnetic  clutches  according  to  this 
embodiment,  the  same  control  and  operation  can  be 
carried  out  by  two  motors  and  a  magnetic  clutch. 

Also,  in  the  case  where  a  document  is  carried 
40  backward  into  the  document  reversing  section  30  and 

is  again  carried  onto  the  document  glass  plate  after 
it  has  been  reversed  for  copying  both  sides  of  the 
document,  the  same  effect  can  be  obtained  if  tempor- 
ary  stop  positions  are  set  respectively  for  large  size 

45  documents  and  small  size  documents  as  previously 
described  with  the  clock  timing  started  when  the 
passing  ofthe  document  is  detected  by  the  reversed 
document  passing  detection  sensor  PS5. 

With  the  automatic  document  feeding  apparatus 
so  according  to  the  embodiment  set  forth  above,  it  is 

possible  not  only  to  shorten  the  time  required  for 
document  feeding,  but  also  to  improve  the  reliability 
of  separation  performance  and  to  effectively  conduct 
the  smooth  feeding  as  well  as  the  prevention  of  any 

55  possible  damages  to  the  leading  edge  of  documents 
by  feeding  documents  at  a  low  speed.  Also,  it  is  pos- 
sible  to  reduce  the  load  on  the  motor,  curtail  the  power 
consumption,  and  employ  a  small,  low-torque  motor. 
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Subsequently,  another  embodiment  according  to 
the  present  invention  will  be  described.  Figs.  12(A) 
and  12(B)  are  schematic  views  illustrating  a  process 
of  feeding  and  carrying  documents,  and  Figs.  13(A) 
and  13(B)  are  time  charts.  All  the  controls  of  these  op-  5 
erations  are  executed  by  a  CPU. 

®  When  a  stack  of  documents  is  placed  on  the 
document  stacker  1  and  abuts  against  a  docu- 
ment  edge  stopper  1  D  which  is  at  rest  at  the  pro- 
jected  position,  the  document  setting  detection  10 
sensor  PS2  detects  the  presence  thereof  to  set 
the  ADF  mode. 
®  Breadth  regulating  boards  1Aand  1Aare  ad- 
justably  moved  to  come  into  contact  with  the  said 
edges  of  documents.  Then,  the  width  thereof  is  15 
detected  by  the  document  size  detecting  sensor 
PS1,  and  the  CPU  is  caused  to  calculate  and 
store  the  length  thereof. 
©  Depressing  the  copy  button  111  allows  a  start- 
ing  signal  for  copying  to  be  inputted  so  as  to  start  20 
the  reproducing  machine  100  and  the  automatic 
document  feeding  apparatus. 
®  With  this  ADF  start  signal,  a  voltage  is  applied 
to  the  document  setting  solenoid  SD1  in  order  to 
lower  the  projected  end  of  the  document  edge  25 
stopper  1  D.  At  the  same  time,  a  voltage  is  applied 
to  the  document  feed  solenoid  SD2,  so  that  the 
pick-up  roller  2  is  lowered  to  press  the  top  sheet 
of  the  stack  of  documents. 
©  Also,  at  the  time  of  the  start  of  the  driving  mo-  30 
tor  M,  the  timing  belt  pulley  P1  mounted  on  the 
motor  driving  shaft  20  is  simultaneously  rotated. 
Thus,  the  intermediate  shaft  21  with  the  timing 
belt  pulley  P2  is  rotated  through  the  timing  belt 
B1.  At  this  time,  both  magnetic  clutches  K1  and  35 
K2  are  in  ON  conditions  so  as  to  rotate  the  feed 
roller  shaft  22  by  the  rotational  movement  ofthe 
timing  belt  B3,  and  to  cause  the  feed  belt  3  to  be 
rotatably  moved  through  the  gears  G1  and  G2  as 
well  as  the  feed  roller  3A.  The  pick-up  roller  2  is  40 
also  rotated  by  the  timing  belt  B4.  At  the  time  of 
the  rotation  of  the  timing  belt  pulley  P7  meshing 
with  the  timing  belt  B3  mentioned  above,  the  in- 
termediate  carrier  roller  shaft  23  is  simultaneous- 
ly  rotated  to  allow  the  intermediate  carrier  roller  5  45 
to  be  in  a  rotational  condition. 

Also,  at  the  same  time,  the  carrier  belt  driving 
roller  9  with  the  timing  belt  pulley  P5  is  rotated  by 
the  timing  belt  B2  which  is  trained  around  said 
belt  pulleys  P3  and  P5.  Hence,  the  carrying  belt  50 
8  trained  around  said  roller  9  and  the  free  roller 
10  is  rotatably  moved.  In  this  respect,  the  periph- 
eral  speed  of  each  ofthe  pick-up  roller2,  feed  belt 
3,  intermediate  carrying  roller  5,  and  carrying  belt 
8  is  a  high-speed  feeding  mode  (for  example,  55 
the  peripheral  speed  =  1,200  mm/sec). 

By  the  rotation  of  each  roller  mentioned 
above  and  the  rotational  movement  of  each  belt 

mentioned  above,  a  document  D1  on  the  top  of 
the  stack  of  documents  placed  on  the  document 
stacker  1  is  fed  out  by  the  pick-up  roller  2,  and  is 
handled  by  the  feed  belt  3  and  the  double-feed 
preventive  roller  4.  Thus,  the  first  sheet  ofthe  top 
ofthe  documents  D1  is  separated  and  fed. 
©  When  the  leading  edge  of  the  document  D1 
separated  and  fed  as  mentioned  above  is  passed 
through  the  document  pass  detecting  sensor 
PS3,  a  signal  is  generated  to  indicate  it  accord- 
ingly.  Then,  with  this  signal,  the  clock  timer  is 
started.  At  a  time  t3,  the  documentfeed  clutch  K2 
is  disengaged.  Hence,  the  leading  edge  of  the 
document  D1  is  passed  through  a  nipping  posi- 
tion  of  the  intermediate  carrying  roller  5.  Then, 
the  rotational  driving  of  the  pick-up  roller  2  and 
the  feed  belt  3  are  stopped.  Thereafter,  they  are 
driven  freely. 
®  The  intermediate  carrying  roller  5  is  continu- 
ously  driven  to  rotate  so  as  to  carry  the  document 
D1  through  the  document  synchronization  sensor 
PS5  onto  the  document  glass  plate  101.  Then, 
the  document  is  slidingly  carried  thereon  under 
pressure  by  the  carrying  belt  8  which  is  being 
moved. 
©  At  a  time  t6  since  the  passing  ofthe  document 
through  the  synchronization  sensor  PS5  men- 
tioned  above,  the  document  stopper  solenoid 
SD3  is  actuated  to  cause  the  document  stopper 
102  to  be  projected  above  the  left  upper  face  of 
the  document  glass  plate  1  01  .  This  solenoid  SD3 
is  of  latch  type,  so  that  unless  it  is  reset,  it  remains 
in  a  state  of  attraction. 
©  At  this  time,  before  the  leading  edge  of  the 
document  reaches  the  document  stopper  102, 
i.e.,  at  a  time  t9  after  the  document  passes 
through  the  synchronous  sensor  PS5  mentioned 
above,  the  driving  motor  M  is  suspended  and  a 
brake  is  applied  to  stop  the  rotation  ofthe  motor. 
However,  because  ofthe  inertial  force,  each  driv- 
ing  member  is  allowed  to  move  continuously  for 
a  while.  Thus,  the  document  is  still  carried.  This 
motor  brake  may  effectively  be  applicable  by 
short-circuiting  both  terminals  of  motor  M  or  by 
some  other  methods  such  as  to  apply  a  reverse 
voltage. 

(lo)  Thereafter,  the  carry  clutch  K1  is  disen- 
gaged  at  a  time  approximately  t8  to  control  the 
carrying  belt  8  so  as  to  cause  the  carrying  belt  8 
to  stop.  Here,  although  the  carrying  belt  8  decel- 
erates,  it  proceeds  by  the  inertial  force  ofthe  car- 
ry  system.  However,  since  there  is  the  document 
stopper  102,  the  document  is  not  carried  any 
more  when  it  abuts  against  the  document  stopper 
102. 

Also,  almost  at  the  time  t8,  the  clock  is 
switched  from  a  high-speed  to  a  low-speed. 
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(JJ/  At  a  time  t10,  the  feed  clutch  K2  is  engag- 
ed,  and  the  driving  motor  M  is  started.  Hence,  the 
next  document  D2  is  fed  by  the  pick-up  roller  2 
and  feed  belt  3.  5 

When  the  document  is  at  rest  in  the  image 
exposure  section,  the  scanning  exposure  is  start- 
ed  by  the  optical  system  103  equipped  in  the 
body  of  the  reproducing  machine  100.  At  this 
time,  before  the  scanning  exposure  begins  or  10 
during  the  period  ofthe  scanning  exposure,  the 
next  document  D2  is  fed  out  and  carried  through 
the  feed  belt  3  and  the  intermediate  carrying  roll- 
er  5.  When  the  leading  edge  of  the  following 
document  D2  is  passed  through  the  document  15 
pass  detecting  sensor  PS3,  a  detection  signal  is 
given  to  cause  this  document  D2  to  stop  at  a  giv- 
en  position  for  stand-by  with  a  timing  t  ofthe  clock 
timer  (or  by  the  pulse-counting  of  a  counter).  Dur- 
ing  this  period,  the  feed  magnetic  clutch  K2  is  dis-  20 
engaged  to  effectuate  the  double-feed  preven- 
tion  of  the  following  documents  as  soon  as  the 
document  is  nipped  by  the  intermediate  carrying 
roller  5.  Although  the  carry  magnetic  clutch  K1  is 
in  the  OFF  condition  to  allow  the  foregoing  docu-  25 
ment  D1  to  be  at  rest  in  the  exposure  section,  the 
leading  edge  ofthe  following  document  D2  is  fed 
to  the  location  in  the  vicinity  of  the  document 
glass  plate  101  in  a  low-speed  mode  V2  during 
this  period,  and  is  in  stand-by  condition.  How-  30 
ever,  the  speed  ofthe  movement  during  this  per- 
iod  is  set  at  V2  (for  example,  V2  =  500  mm/sec)  so 
as  to  complete  the  movement  before  a  restart  sig- 
nal  is  generated,  at  least  after  the  termination  of 
the  scanning.  35 

The  stand-by  position  of  the  following  docu- 
ment  mentioned  above  is  defined  for  each  differ- 
ent  size  document,  i.e.,  it  is  set  up  variably  ac- 
cording  to  the  length  of  a  document  in  the  feeding 
direction.  40 

Fig.  12(A)  is  a  view  showing  the  process  of 
feeding  and  carrying  the  foregoing  document  D1 
and  the  following  document  D2  mentioned  above. 

When  the  leading  edge  of  the  following  docu- 
ment  D2  is  passed  through  the  document  pass  45 
detecting  sensor  PS3,  the  clock  timer  is  started, 
and  at  a  time  t2,  the  feed  clutch  K2  is  disengaged 
to  cause  the  document  feeding  to  stop.  Subse- 
quently,  when  the  leading  edge  ofthe  document 
D2  is  passed  through  the  document  synchroniza-  50 
tion  sensor  PS5,  the  driving  of  the  driving  motor 
M  is  stopped  at  a  time  t14  by  the  clock  timer.  In 
this  respect,  since  the  leading  edge  ofthe  docu- 
ment  D2  at  the  temporary  stop  position  P  men- 
tioned  above  is  in  the  vicinity  of  the  document  55 
glass  plate  101  where  it  is  not  pressed  against  the 
carrying  belt  8,  it  is  close  to  the  trailing  end  of  the 
foregoing  document. 

(12)  Subsequently,  at  the  time  of  scanning  ex- 
posure,  the  ADF  starting  signal  is  generated  by 
the  reproducing  machine  100  in  order  to  perform 
the  exposure  process  for  the  second  sheet  ofthe 
documents.  In  other  words,  the  driving  motor  M 
is  energized  and  the  carrier  magnetic  clutch  K1  is 
engaged.  Hence,  the  foregoing  document  D1  is 
carried  by  the  carrying  belt  8,  and  delivered  onto 
the  document  tray  14  through  the  delivery  roller 
1  3.  Also,  simultaneously,  the  following  document 
D2  is  held  to  slide  on  the  document  glass  plate 
101  from  its  stand-by  position,  and  to  reach  the 
document  stopper  102  under  said  stopping  mo- 
tion.  Then,  the  replacement  ofthe  documents  is 
completed.  At  this  time,  the  speed  of  carrying 
documents  is  in  a  high-speed  mode  at  the  time 
t8  ofthe  clock  timer. 

(ij)  By  the  ADF  starting  signal  mentioned 
above,  the  clock  timers  t5,  t6,  t7,  t8,  t9,  t10,  and 
t11  are  actuated  simultaneously.  The  clock 
timers  t6  and  t7  cause  the  document  stopper  sol- 
enoid  SD3  to  be  set,  and  the  clock  timers  t5  and 
t1  1  cause  said  solenoid  SD3  to  be  reset.  Also,  the 
clock  timer  t8  sends  an  OFF  signal  to  the  carry 
clutch  K1.  Furthermore,  the  clock  timers  t9,  t10 
and  t14  control  the  ON/OFF  ofthe  driving  motor 
M. 
The  document  D2  which  is  the  second  sheet  is 

carried  onto  the  document  glass  plate  101  from  said 
temporary  stop  position  P  in  a  high-speed  mode  VY 
and  after  it  is  suspended  at  the  time  t9,  and  abuts 
against  the  document  stopper  1  02  by  the  inertial  force 
to  stop  through  said  same  processes  as  previously 
described.  Thereafter,  as  in  the  case  ofthe  foregoing 
document  D1,  this  document  is  delivered  subse- 
quently  to  the  exposure  processing. 

Also,  in  the  case  where  a  document  is  carried 
backward  into  the  document  reversing  section  30  and 
is  again  carried  onto  the  document  glass  plate  after 
it  has  been  reversed  for  copying  both  sides  of  the 
document,  the  same  effect  can  be  obtained  if  a  tem- 
porary  stop  position  is  similarly  set  up,  with  the  clock 
timer  started  when  the  passing  ofthe  document  is  de- 
tected  by  the  reversed  document  pass  detecting  sen- 
sor  PS5. 

Although  the  above-mentioned  driving  system  is 
controlled  and  operated  by  a  motor  and  two  magnetic 
clutches  according  to  this  embodiment,  it  is  possible 
to  execute  the  same  control  and  operation  by  two  mo- 
tors  and  a  clutch. 

As  set  forth  above,  the  normal  operation  for  the 
documents  of  standard  sizes  has  been  described. 
Subsequently,  with  reference  to  Figs.  1  3(A)  and  1  3(B) 
and  Fig.  14,  the  controls  applicable  to  the  documents 
of  other  sizes  than  the  standard  ones  will  be  descri- 
bed. 

8 
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When  the  leading  end  of  a  document  of  standard 
size  D  (for  example,  A4  size)  reaches  the  document 
pass  detecting  sensor  PS3,  the  document  pass  de- 
tecting  sensor  PS3  is  turned  on,  and  when  the  trailing 
end  of  the  document  passes  the  document  pass  de- 
tecting  sensor  PS3,  it  is  turned  off.  Thus,  the  CPU  can 
measure  the  duration  while  the  document  pass  de- 
tecting  sensor  PS3  is  on  and  detects  the  length  ofthe 
document  accordingly.  Therefore,  by  comparing  the 
length  ofthe  document  thus  detected  with  the  length 
of  each  standard  document  calculated  in  accordance 
with  the  width  ofthe  document  of  a  standard  size  de- 
tected  in  advance,  the  CPU  can  decide  whether  or  not 
the  length  currently  detected  is  the  length  of  a  docu- 
ment  of  a  standard  size  or  the  length  of  a  document 
of  a  size  other  than  those  standard  sizes. 

Assuming  that  a  document  of  a  non-standard  size 
Ds,  the  length  of  which  is  different  from  that  of  a  stan- 
dard  document  D  by  AL  (longer  or  shorter  by  AL),  is 
fed  and  passed  through  the  document  pass  detecting 
sensor  PS3,  the  CPU  detects  that  the  document  pass 
detecting  sensor  PS3  is  in  the  ON  condition  longer  (or 
shorter)  than  the  time  while  a  standard  document  D 
is  passed.  Then,  the  value  of  the  clock  during  this 
document  pass  detecting  sensor  PS3  is  in  the  ON 
condition,  i.e.,  information  on  the  length  of  the  non- 
standard  document  Ds  is  stored  in  the  memory  ofthe 
CPU,  and  in  order  to  prepare  the  processing  for  the 
following  document  which  differs  from  a  document  of 
a  standard  size  by  AL  in  length,  the  ADF  control  is  al- 
tered  to  either  one  ofthe  following  two  controls. 

The  first  control  is  that  the  feeding  ofthe  following 
document  of  a  non-standard  size  Ds2  is  started  after 
the  foregoing  document  has  reached  the  document 
delivery  sensor  PS4.  In  other  words,  the  feeding  of 
the  following  document  ofthe  non-standard  size  Ds2 
after  the  document  delivery  sensor  PS4  is  in  the  ON 
condition  by  the  processes  of  operation  described  in 
said  ®  and  (§),  and  the  following  document  is  not  al- 
lowed  to  be  in  a  predetermined  stand-by  position. 

The  second  control  is  that  among  those  pieces  of 
information  of  each  length  ofthe  documents  of  stan- 
dard  sizes  obtained  by  the  CPU  in  advance  by  calcu- 
lation  from  each  detected  width  of  the  documents  of 
standard  sized,  the  CPU  uses  a  length  of  a  standard 
size  longer  than  that  ofthe  document  of  this  non-stan- 
dard  size  in  order  to  conduct  the  required  control.  In 
other  words,  if,  for  example  the  width  of  a  document 
of  non-standard  size  currently  fed  is  of  the  same  width 
as  A4  but  is  longer  than  A4  and  shorter  than  B4,  this 
following  document  of  non-standard  size  Ds2  is  con- 
trolled  as  a  document  of  B4  size.  These  controls  are 
also  applicable  in  the  same  manner  in  the  case  of  a 
document  whose  length  is  shorter  by  AL. 

This  first  or  second  control  is  selected  in  advance 
by  a  selection  switch  SW  provided  on  the  operation 
panel. 

In  this  way,  even  if  documents  are  a  mixture  of 

standard  and  non-standard  sizes,  the  operation  of 
ADF  is  possible. 

With  an  automatic  document  feeding  apparatus 
according  to  the  embodiment  set  forth  above,  it  be- 

5  comes  possible  to  use  the  ADF  even  when  there  is  a 
mixture  of  documents  of  non-standard  sizes,  unlike 
the  conventional  ADF  system  which  is  only  applicable 
to  documents  of  standard  sizes.  It  also  becomes  pos- 
sible  to  feed  documents  at  high  speeds  reliably,  so 

10  that  not  only  the  feeding  time  for  documents  is  short- 
ened,  but  also  the  overall  efficiency  of  copying  oper- 
ations  is  improved.  In  addition,  since  the  system  con- 
trols  are  mainly  executed  by  a  CPU  according  to  the 
present  invention,  the  controlling  programs  are  so 

15  simple  and  clear  that  there  are  less  factors  of  faulty 
operations.  There  is  also  an  advantage  that  the  man- 
ufacturing  cost  is  reduced. 

20  Claims 

1.  Automatic  document  feeding  apparatus  for  se- 
quentially  feeding  documents  (D,  D';  Ds,  Ds')  to 
an  image  exposure  section  of  an  electrophoto- 

25  graphic  recording  machine  (1  00),  said  apparatus 
comprising  a  document  stacker  (1  ),  a  feed  belt  (3) 
for  sequentially  transporting  documents  (D,  D'; 
Ds,  Ds')  delivered  from  said  document  stacker 
(1),  a  carrying  belt  (8)  for  carrying  documents  de- 

30  livered  by  said  feed  belt  (3)  through  said  image 
exposure  section  (101),  a  controller  (CPU)  for 
controlling  feeding,  an  ejector  (13)  for  ejecting 
the  documents  after  image  exposure,  and  a  stop 
position  at  which  said  controller  (CPU)  stops  the 

35  following  document  (D';  Ds')  upstream  of  the  im- 
age  exposure  section  such  that  the  leading  end 
of  the  following  document  (D';  Ds')  is  located  in 
the  feed  path  between  the  feed  belt  (3)  and  the 
carrying  belt  (8), 

40  characterized  in  that 
a  detector  (PS  1)  for  detecting  the  size  of  each  fed 
document  (D,  D';  Ds,  Ds')  and  that  at  least  two 
stop  positions  (P,  Q)  upstream  of  the  image  ex- 
posure  section  for  different  sized  documents  are 

45  provided,  and  that  said  controller  (CPU)  is  so  ar- 
ranged  that  each  following  document  (D',  Ds')  is 
fed  to  one  stop  position  (P,  Q)  and  is  temporarily 
stopped  thereat,  before  the  exposure  of  the  fore- 
going  document  (D,  Ds)  is  completed,  wherein 

so  the  one  stop  position  (P,  Q)  is  selected  in  accor- 
dance  with  a  document  size  detecting  signal  from 
the  detector  (PS1)  so  that  the  distance  between 
the  trailing  end  ofthe  foregoing  document  (D,  Ds) 
and  the  leading  end  of  the  following  document 

55  (D';  Ds')  temporarily  stopped  at  the  stop  position 
(P,  Q)  is  kept  constant  irrespective  of  the  size  of 
the  foregoing  document. 

9 
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2.  Automatic  document  feeding  apparatus  for  se- 
quentially  feeding  documents  (D,  D';  Ds,  Ds')  to 
an  image  exposure  section  of  an  electrophoto- 
graphic  recording  machine  (100),  said  apparatus 
comprising  a  document  stacker  (1),  a  feed  belt  (3) 
for  sequentially  transporting  documents  (D,  D'; 
Ds,  Ds')  delivered  from  said  document  stacker 
(1),  a  carrying  belt  (8)  for  carrying  documents  de- 
livered  by  said  feed  belt  (3)  through  said  image 
exposure  section  (101),  a  controller  (CPU)  for 
controlling  feeding,  an  ejector  (13)  for  ejecting 
the  documents  after  image  exposure,  and  a  stop 
position  at  which  said  controller  (CPU)  stops  the 
following  document  (D';  Ds')  upstream  ofthe  im- 
age  exposure  section  such  that  the  leading  end 
of  the  following  document  (D';  Ds')  is  located  in 
the  feed  path  between  the  feed  belt  (3)  and  the 
carrying  belt  (8), 
characterized  in  that 
a  detector  (PS3)  positioned  in  the  document  feed 
path  fordetecting  the  leading  and  trailing  end  and 
thereby  the  length  of  a  passing  document  (D,  D'; 
Ds,  Ds')  and  that  at  least  two  stop  positions  (P,  Q) 
upstream  of  the  image  exposure  section  for  dif- 
ferent  long  documents  are  provided,  and  that  said 
controller  (CPU)  is  so  arranged  that 
each  following  document  (D',  Ds')  is  fed  to  one 
stop  position  (P,  Q)  and  is  temporarily  stopped 
thereat,  before  the  exposure  of  the  foregoing 
document  (D,  Ds)  is  completed, 
said  length  of  said  foregoing  document  is  com- 
pared  with  the  lengths  of  standard  size  docu- 
ments,  and  if  said  document  is  non  standard  size, 
as  stop  position  that  ofthe  closest  standard  size 
document  is  selected  so  that  the  distance  be- 
tween  the  trailing  end  ofthe  foregoing  document 
(D,  Ds)  and  the  leading  end  ofthe  following  docu- 
ment  (D';  Ds')  temporarily  stopped  at  the  stop 
position  (P,  Q)  is  kept  approximately  constant  ir- 
respective  of  the  length  of  the  foregoing  docu- 
ment. 

3.  Automatic  document  feeding  apparatus  of  claim 
1  or  2  further  comprising  a  variable  speed  driver 
for  driving  said  carrying  belt  (8)  wherein  a  feeding 
speed  for  feeding  the  following  document 
(D';DS')  to  said  at  least  two  stop  positions  (P,Q) 
is  lower  than  the  carrying  speed  for  carrying  the 
foregoing  document  (D,Ds)  through  said  image 
exposure  section. 

4.  Automatic  document  feeding  apparatus  of  one  of 
claims  1  to  3  further  comprising  a  pair  of  inter- 
mediate  carrying  rollers  (5)  for  transporting  the 
documents  (D,D';Ds,Ds')  delivered  by  said  feed 
belt  (3)  to  said  carrying  belt  (8). 

5.  Automatic  document  feeding  apparatus  of  claim 

4,  wherein  said  at  least  two  stop  positions  (P,Q) 
are  positioned  between  said  intermediate  carry- 
ing  rollers  (5)  and  said  carrying  belt  (8). 

5  6.  Automatic  document  feeding  apparatus  of  one  of 
claims  2  to  5,  wherein  said  detector  (PS3)  for  de- 
tecting  the  leading  and  trailing  end  ofthe  passing 
documents  (D,D';Ds,Ds')  is  positioned  down- 
stream  of  said  document  stacker  (1). 

10 

Patentanspruche 

1.  Automatisches  Gerat  fur  die  Beforderung  von 
15  Vorlagen  fur  die  sequentielle  Zufuhr  von  Vorla- 

gen  (D,  D';  D2,  Ds')  in  einen  Belichtungsbereich 
eines  elektrophotographischen  Kopiergerates 
(100),  wobei  dieses  Gerat  einen  Vorlagenstapler 
(1  ),  einen  Zuf  uhrriemen  (3)  fur  den  sequentiellen 

20  Transport  von  von  dem  Vorlagenstapler  (1)  zuge- 
fuhrten  Vorlagen  (D,  D';  Ds,  Ds')  aufweist,  sowie 
einen  Forderriemen  (8),  urn  die  von  dem  Zufuhr- 
riemen  (3)  gelieferten  Vorlagen  durch  den  Belich- 
tungsbereich  (101)  zu  leiten,  und  ein  Steuergerat 

25  (CPU)  fur  die  Steuerung  der  Zufuhr,  sowie  einen 
Auswerfer  (13)  fur  den  Auswurf  der  Vorlagen 
nach  deren  Belichtung,  und  eine  Stopstellung,  an 
der  das  Steuergerat  (CPU)  die  nachste  Vorlage 
(D';  Ds')  an  einer  Stelle  oberhalb  des  Belich- 

30  tungsbereiches  so  anhalt,  daft  die  Einlaufkante 
der  nachsten  Vorlage  (D';  Ds')  in  derZufuhrbahn 
zwischen  dem  Zuf  uhrriemen  (3)  und  dem  Forder- 
riemen  (8)  angeordnet  ist, 
dadurch  gekennzeichnet,  dad 

35  ein  Detektor  (PS1)  fur  die  Feststellung  des  For- 
mats  der  eingezogenen  Vorlagen  (D,  D';  Ds,  Ds') 
und  mindestens  zwei  Stopstellungen  (P,  Q)  fur 
Vorlagen  mit  unterschiedlichen  Formaten  an  ei- 
ner  Stelle  oberhalb  dieses  Belichtungsbereiches 

40  vorgesehen  sind,  und  dali  das  Steuergerat  (CPU) 
so  angeordnet  ist,  dali  jede  nachfolgende  Vorla- 
ge  (D',  Ds')  an  eine  der  Stopstellungen  (P,  Q)  ge- 
liefert  und  dort  vorubergehend  angehalten  wird, 
bis  die  Belichtung  der  vorausgegangenen  Vorla- 

45  ge  (D,  Ds)  beendet  ist,  und  dali  eine  der  Stopstel- 
lungen  (P,  Q)  entsprechend  einem  von  dem  De- 
tektor  (PS1)  abgegebenen  Signal  fur  die  Fest- 
stellung  des  Formats  der  Vorlage  so  gewahlt 
wird,  dali  der  Abstand  zwischen  der  Auslaufkante 

so  der  vorausgegangenen  Vorlage  (D,  Ds)  und  der 
Einlaufkante  der  vorubergehend  an  der  Stopstel- 
lung  (P,  Q)  angehaltenen  nachsten  Vorlage  (D'; 
Ds')  unabhangig  von  dem  Format  der  vorausge- 
gangenen  Vorlage  konstant  gehalten  wird. 

55 
2.  Automatisches  Gerat  fur  die  Beforderung  von 

Vorlagen  fur  die  sequentielle  Zufuhr  von  Vorla- 
gen  (D,  D';  Ds,  Ds')  in  den  Belichtungsbereich  ei- 
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nes  elektrophotographischen  Kopiergerates 
(100),  wobei  dieses  Gerat  einen  Vorlagenstapler 
(1),  einen  Zufuhrriemen  (3)  fur  den  sequentiellen 
Transport  von  von  dem  Vorlagenstapler  (1  )  abge- 
zogenen  Vorlagen  (D,  D';  Ds,  Ds')  aufweist,  so-  5 
wie  einen  Forderriemen  (8),  urn  die  von  dem 
Zuhuhrriemen  (3)  zugelieferten  Vorlagen  durch 
den  Belichtungsbereich  (101)  zu  leiten,  und  mit 
einem  Steuergerat  (CPU)  fur  die  Steuerung  der 
Zufuhr,  sowie  einem  Auswerfer  (1  3)  fur  den  Aus-  10 
wurf  der  Vorlagen  nach  ihrer  Belichtung,  und  mit 
einerStopstellung,  an  der  das  Steuergerat  (CPU) 
die  nachste  Vorlage  (D';  Ds')  an  einer  Stelle  ober- 
halb  des  Belichtungsbereiches  so  anhalt,  daft  die 
Einlaufkante  der  nachsten  Vorlage  (D';  Ds')  in  15 
derZufuhrbahn  zwischen  dem  Zufuhrriemen  (3) 
und  dem  Forderriemen  (8)  angeordnet  ist, 
dadurch  gekennzeichnet,  dad 
in  der  Zufuhrbahn  fur  Vorlagen  ein  Detektor 
(PS3)  fur  die  Feststellung  der  Einlaufkante  und  20 
der  Auslauf  kante  und  damit  der  Lange  einer  vor- 
beilaufenden  Vorlage  (D,  D';  Ds,  Ds')  angeordnet 
ist,  und  daft  an  einer  Stelle  oberhalb  des  Belich- 
tungsbereiches  mindestens  zwei  Stopstellungen 
(P,  Q)  fur  Vorlagen  unterschiedlicher  Lange  vor-  25 
gesehen  sind,  und  dadurch,  daft  das  Steuergerat 
(CPU)  so  angeordnet  ist,  dali  jede  nachfolgende 
Vorlage  (D,  D';  Ds,  Ds')  an  eine  der  Stopstellun- 
gen  (P,  Q)  geliefert  und  dort  vorubergehend  an- 
gehalten  wird,  bis  die  Belichtung  der  vorausge-  30 
gangenen  Vorlage  (D,  Ds)  beendet  ist,  und  da- 
durch,  dali  die  Lange  dieser  vorausgegangenen 
Vorlage  mit  der  Lange  von  Vorlagen  im  Standard- 
format  verglichen  wird,  und  wenn  diese  Vorlage 
kein  Standardformat  hat,  als  Stopstellung  diejeni-  35 
ge  gewahlt  wird,  welche  der  Vorlage  im  Standard- 
format  am  nachsten  kommt,  so  dali  der  Abstand 
zwischen  der  Auslaufkante  der  vorausgegange- 
nen  Vorlage  (D,  Ds)  und  der  Einlaufkante  der 
nachsten  zeitweilig  in  der  Stopstellung  (P,  Q)  an-  40 
gehaltenen  Vorlage  (D';  Ds')  unabhangig  von  der 
Lange  der  vorausgegangenen  Vorlage  in  etwa 
konstant  gehalten  wird. 

3.  Automatisches  Gerat  fur  die  Beforderung  von  45 
Vorlagen  nach  einem  der  Anspruche  1  oder  2, 
welches  weiterhin  einen  Antrieb  mit  variabler  Ge- 
schwindigkeit  fur  den  Antrieb  des  Forderriemens 
(8)  aufweist,  bei  dem  die  Zufuhrgeschwindigkeit 
fur  die  Beforderung  der  nachsten  Vorlage  (D';  50 
Ds')  zu  einer  der  beiden  Stopstellungen  (P,  Q)  ge- 
rinder  ist,  als  die  Geschwindigkeitdes  Durchlaufs 
der  vorausgegangenen  Vorlage  (D,  Ds)  durch 
den  Belichtungsbereich. 

55 
4.  Automatisches  Gerat  fur  die  Beforderung  von 

Vorlagen  nach  einem  der  Anspruche  1  bis  3,  wel- 
ches  weiterhin  ein  Paar  zwischengelagerter  Tra- 

gerrollen  (5)  fur  den  Transport  der  der  von  dem 
Zufuhrriemen  (3)  an  den  Forderriemen  (8)  gelie- 
ferten  Vorlagen  (D,  D';  Ds,  Ds')  aufweist. 

5.  Automatisches  Gerat  fur  die  Beforderung  von 
Vorlagen  nach  Anspruch  4,  in  dem  mindestens 
zwei  Stopstellungen  (P,  Q)  zwischen  den  zwi- 
schengelagerten  Tragerrollen  (5)  und  dem  For- 
derriemen  (8)  angeordnet  sind. 

6.  Automatisches  Gerat  fur  die  Beforderung  von 
Vorlagen  nach  einem  der  Anspruche  2  bis  5,  in 
dem  der  Detektor  (PS3)  fur  die  Erfassung  der 
Einlaufkante  und  der  Auslaufkante  dervorbeilau- 
fenden  Vorlagen  (D,  D';  Ds,  Ds')  an  einer  Stelle 
unterhalb  des  Vorlagenstaplers  (1)  angeordnet 
ist. 

Revendications 

1.  Appareil  d'avancement  automatique  de  docu- 
ments  pour  I'avancement  sequentiel  de  docu- 
ments  (D,  D';  Ds,  Ds')  vers  une  zone  d'exposition 
d'un  appareil  electrophotographique  de  repro- 
duction  (100),  ledit  appareil  comprenant  un  dis- 
positif  d'empilage  de  documents  (1),  une 
courroie  d'avancement  (3)  pour  le  transport  se- 
quentiel  de  documents  (D,  D';  Ds,  Ds')  delivres 
par  ledit  dispositif  d'empilage  de  documents  (1), 
une  courroie  de  transport  (8)  pour  guider  les  do- 
cuments  delivres  par  ladite  courroie  d'avance- 
ment  (3)  a  travers  ladite  zone  d'exposition  (101), 
ainsi  qu'un  dispositif  de  controle  (CPU)  pour  le 
controle  de  I'avancement,  et  un  ejecteur  (13) 
pour  ejecter  les  documents  apres  f  inition  de  leur 
exposition,  et  une  position  d'arret  a  laquelle  ledit 
dispositif  de  controle  (CPU)  arrete  le  document 
suivant  (D';  Ds')  a  I'amont  de  ladite  zone  d'expo- 
sition  de  telle  maniere  que  le  bord  d'entree  du  do- 
cument  suivant  (D';  Ds')  est  dispose  dans  le  che- 
min  d'avancement  entre  la  courroie  d'avance- 
ment  (3)  et  la  courroie  de  transport  (8), 
caracterise  en  ce  que 
il  est  prevu  un  detecteur  (PS1)  pour  detecter  le 
format  d'un  document  livre  (D,  D';  Ds,  Ds'),  et  en 
ce  que  au  moins  deux  positions  d'arret  (P,  Q)  pour 
des  documents  de  formats  differents  sont  pre- 
vues  a  I'amont  de  ladite  zone  d'exposition,  et  en 
ce  que  le  dispositif  de  controle  (CPU)  est  dispose 
de  telle  sorte  que  chaque  document  suivant  (D', 
Ds')  est  livre  a  I'une  des  positions  d'arret  (P,  Q) 
et  temporairement  arrete  a  celle-ci  pour  attendre 
la  f  inition  de  I'exposition  du  document  precedent 
(D,  Ds),  et  en  ce  que  cette  position  d'arret  est 
choisie  sur  la  base  d'un  signal  de  detection  em  is 
par  le  detecteur  (PS1),  af  in  que  la  distance  entre 
le  bord  sortant  du  document  precedent  (D,  Ds)  et 
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le  bord  entrant  du  document  suivant  (D';  Ds') 
temporairement  arrete  a  la  position  d'arret  (P,  Q) 
reste  constante  independemment  du  format  du 
document  precedent. 

5 
2.  Appareil  d'avancement  automatique  pour  le 

transport  sequentiel  de  documents  (D,  D';  Ds, 
Ds')  vers  une  zone  d'exposition  d'un  appareil 
electrophotographique  de  reproduction  (100),  le- 
dit  appareil  comprenant  un  dispositif  d'empilage  w 
de  documents  (1),  ainsi  qu'une  courroie  d'avan- 
cement  (3)  pour  le  transport  sequentiel  de  docu- 
ments  (D,  D';  Ds,  Ds')  delivres  par  ledit  dispositif 
d'empilage  de  documents  (1),  et  comportant  une 
courroie  de  transport  (8)  pour  guider  les  docu-  15 
ments  delivres  par  ladite  courroie  d'avancement 
(3)  a  travers  ladite  zone  d'exposition  (101),  et 
comportant  un  dispositif  de  controle  (CPU)  pour 
controler  I'avancement,  et  comprenant  un  ejec- 
teur  (13)  pour  ejecter  les  documents  apres  la  fi-  20 
nition  de  leur  exposition,  ainsi  qu'une  position 
d'arret  a  laquelle  ledit  dispositif  de  controle 
(CPU)  arrete  le  document  suivant  (D';  Ds')  a 
I'amont  de  la  zone  d'exposition  de  telle  sorte  que 
le  bord  entrant  du  document  suivant  (D';  Ds')  soit  25 
dispose  dans  le  chemin  d'avancement  entre  la 
courroie  d'avancement  (3)  et  la  courroie  de  trans- 
port  (8), 
caracterise  en  ce  que 
un  detecteur  (PS3)  est  positionne  dans  le  chemin  30 
d'avancement  pour  detecter  les  bords  d'entree  et 
de  sortie  et  ainsi  la  longueur  d'un  document  pas- 
sant  (D,  D';  Ds,  Ds'),  et  en  ce  qu'il  est  prevu  au 
moins  deux  positions  d'arret  (P.  Q)  pour  diffe- 
rents  formats  de  documents  situees  a  I'amont  de  35 
la  zone  d'exposition,  et  en  ce  que  le  dispositif  de 
controle  (CPU)  est  dispose  tel  que  chaque  docu- 
ment  (D',  Ds')  suivant  soit  amene  a  I'une  des  po- 
sitions  d'arret  (P,  Q)  et  temporairement  arrete  a 
celle-ci  pourattendre  la  f  inition  de  I'exposition  du  40 
document  precedent  (D,  Ds),  et  en  ce  que  la  lon- 
gueur  du  document  precedent  est  comparee  a  la 
longueur  des  documents  de  format  standard,  et 
si  ce  document  n'est  pas  d'un  format  standard  il 
est  choisi  comme  position  d'arret  celle  du  docu-  45 
ment  standard  le  plus  proche  af  in  que  la  distance 
entre  le  bord  de  sortie  du  document  precedent 
(D,  Ds)  et  du  bord  d'entree  du  document  suivant 
(D;  Ds')  temporairement  arrete  a  I'une  des  posi- 
tions  d'arret  reste  a  pue  pres  constante  indepen-  50 
demment  de  la  longueur  du  document  precedent. 

3.  Appareil  d'avancement  automatique  de  docu- 
ments  suivant  I'une  des  revendications  1  ou  2 
comprenant  egalement  un  entrainement  a  vites-  55 
se  variable  pourentrainer  la  courroie  de  transport 
(8),  et  dans  lequel  la  vitesse  d'avancement  pour 
amener  le  document  suivant  (D';  Ds')  a  I'une  des 

positions  d'arret  (P,  Q)  est  plus  faible  que  la  vites- 
se  de  transport  pour  faire  passer  le  document 
precedent  (D,  Ds)  a  travers  la  zone  d'exposition. 

4.  Appareil  d'avancement  automatique  de  docu- 
ments  suivant  I'une  des  revendications  1  a  3, 
comprenant  egalement  une  paire  de  rouleaux  in- 
termediares  de  support  (5)  pour  transporter  les 
documents  (D,  D';  Ds,  Ds')  delivres  par  la 
courroie  d'avancement  (3)  a  la  courroie  de  trans- 
port  (8). 

5.  Appareil  d'avancement  automatique  de  docu- 
ments  suivant  la  revendication  4,  dans  lequel  au 
moins  deux  positions  d'arret  (P,  Q)  sont  dispo- 
sees  entre  les  rouleaux  intermediares  de  support 
(5)  et  la  courroie  de  transport  (8). 

6.  Appareil  d'avancement  automatique  de  docu- 
ments  suivant  I'une  des  revendications  2  a  5, 
dans  lequel  le  detecteur  (PS3)  pour  la  detection 
des  bords  d'entree  et  de  sortie  des  documents 
passants  (D,  D';  Ds,  Ds')  est  dispose  a  I'aval  du 
dispositif  d'empilage  de  documents  (1). 
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